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ABSTRACT The vitrification processes and characteristics of basalt stone dust were assessed for applications. X-ray diffraction
(XRD) and X-ray fluorescence (XRF) confirmed that basalt stone dust was comprised of most of the mineral types of Albite,
Anorthite, Aegirine, Augite, and Quartz and minor mineral types of Diopside and Forsterite. XRF showed that the SiO,, Al,Os, Fe>0s,
and CaO were mainly present in the basalt stone dust. XRD and observations of the pellet showed that the basalt stone dusts began to
melt from 1200°C to higher temperature ranges. When Borax (Na;B4O7-10H>0) was added to the basalt stone dusts, however, the
melting point (MP) of the basalt stone dust system was approximately 700°C, showing more than 500°C reduction. Therefore, it is
necessary to add Borax to basalt stone dust for the purpose of recycling as glass and energy savings.
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Table 1. Abbreviation of specimens

Composition Mass ratio (wt %) Abbreviation
& 5ok Borax 100:0 RB-B-10
HEQ)k Borax 50:50 RB-B-11
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Fig. 1. Uniaxially pressed (a) RB—B—10 sample and (b) RB—
B—11 sample
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Fig. 2. X—ray diffraction (XRD) pattern of (a) baslat stone
dusts and (b) reference data of Albite, Diopside,
Anorthite, Augite, Forsterite, Quzrtz and Aegirine
phase

Table 2. Qualitative analyses of the minerals constituting of the basalt stone dust

Phase Formula Figure of merit DB card Number
Albite (syn) Na(AlSizOs) 1,417 01-071-1150
Diopside CaMgSisOs 1,653 01-072—-1497
Anorthite (ordered) CaAlySisOs 1,153 00—041-1486
(Mg, 73Fe0,23Al0,02Ti0,02)
Augite (Ca, 55N, 0sMgo 0:Feo, 11) 1.545 01-073-8536
(Si1.02Alo,0805)
Forsterite (syn) MgSiOy 1.892 01-078-1371
Quartz SiO. 2.840 01-086—-1564
Aegirine (calcian,syn) (Nap,512Ca0 488) Fe(SizOg) 1,705 01-075—8652
Aegirine (syn) NaFe(SisOs) 2.905 01-076—9064

84 AIXHMoIAX|



M= e Qleh AR 2 AollA Aegirine®] -
NaFeSiy0s2] 3F82A R T} Nag 512Ca0 45sFeSiz06 7 S
3t ZAJ(PDF card No,: 01-075—8652) & THds) 4= Qlr}
Egh 2 AtEoflA] Hargh SEA 0] XRD A} Hlwreh 75
SPFAlo] 8°oflA] BEAH Mica (K(Mg, Fe)2(AlSisOn) (F, OH)5)
Aol WRe AR Eafsd i el et A
oA Aegirine FEo] WA, webA] Mica F=

3} Aegirine BEQ] £AJoiH7} 57T} ATGHS Wil

Ho| x3lE|o] Qli= PE2] 74 Si0,—Aly03—Fey05—CaO
Az AR gl AL & 4= ek Table 3914 4
2)E XRF 23S &35}0] Si0 7} oF 47 2wtn= 7F =
2 A2 JAdE]o] glom, QFYIIA| AlshEel AlOs
18.4wt%, Ca02] 7Z-0l|l= 11, 0wt%2] Aekn|S FAsH=
A& 3Rl & = Qlth. FeyOst= 14, 2wt%2] Mgu| 2 A4

Hof gzt o] Qla] BFHE Fe,0rS T3 Y
Augitesk Aegirineo] S ALAL HA B AL o

% olet

F2] YAAI SI0,9] & §H-LEE ASHAA B34S
S5 o8 SHe S8EAAI0) A9 NayO7} 2, 73wt
K07} 1.20wtne] Weprlz EAfsta olet. F7bdoz

70l e AR A AES o8-Sl drde T

Table 3. Analysis results of main chemical components of
basalt stone dust (RB—B—10), mixture of borax and
basalt stone dust (RB—B—11) and granite stone
sludge by XRF (wt.%)

Components | RB-B—10 | RB—B—11 | Granite stone slugew
SiOy 47.2 42.3 67.0-69.6
AlyOs 18.4 16.8 16.2-17.6
FeyOs 14,2 12,7 2.20-2.27
CaO 11.0 9.63 2.21-3.54
NayO 2,73 12.9 2.92—-3.62
MgO 2.42 2.11 0.539-0.650
TiO, 2.01 1,74 0.325-0.352
K20 1.20 1,02 4.37-4.59
Py0s 0.264 0.223 0.146-0.177
B:Os - - -
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Fig. 3. Photograph results of RB—B—10 samples after heat
treatment in temperature ranges of 500—1400°C
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